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RESULTS

When internal waves reflect from a sloping boundary, turbulence and mixing are strongest when
the angle of the internal-wave beam is the same as that of the sloping boundary. In the
laboratory, mixing of stratified fluid causes intrusions to spread away from the boundary. It is
proposed that this process might occur along ocean margins and could be the mechanism by
which intermediate nepheloid layers detach and spread seaward from a continental slope.

Laboratory experiments were used to investigate the growth of intrusions due to internal waves
reflecting from a sloping boundary. When normalized by the incident energy-density-flux, the
average intrusion velocity was found to be a linear function of the parameter w/w.. Evenly
spaced layers, indicating thin perturbations in the background density gradient, developed within
the mixing region and spread into the tank interior. The vertical spacing between these layers
bore a linear relationship to 0/, and a linear model of internal-wave reflection suggests that
these layers may be related to an isopycnal displacement, overturn, scale. Intrusion growth
occurred at a range around the critical frequency, and was strongest at slightly supercritical (/0
> 1) conditions. A balance between the divergence of energy-density-flux and change in
potential energy was suggested to describe the growth of intrusions. Fitting the laboratory results
to this theoretical prediction suggested a low net buoyancy flux. The equation for intrusion
growth can be used to predict spreading rates for INLs at ocean margins. CTD and
transmissometer surveys over the northern California margin showed that INLs could be
classified as either shelf INLs, generated between 60 and 200-m depth, or slope INLs, which
detached from the continental slope at depths greater than 200 meters. Both shelf and slope INLs
were often associated with regions of critical topography. Shelf INLs were strongest in winter,
suggesting that their generation is tied to the supply of sediment from winter wave resuspension
or Eel River floods. Mooring data suggest that internal-wave reflection is common on this
continental slope. Internal-wave reflection occurred in intermittent pulses and may be
responsible for the generation of slope INLs at the Eel River margin.
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